A new enzymatic method for the determination of cholesterol in serum and plasma was evaluated in 8 separate laboratories in comparison with routine and reference methods.
Introduction
The determination of cholesterol for the diagnosis and therapy of metabolic disorders and diseases has long been an important feature of the clinical-chemical laboratory. As a result, a large number of analytical methods based on the colour complex formation of cholesterol äs an indicator reaction have been described in the literature (1) . The processes employ highly caustic chemicals and are characterised, in addition to the non-specificity of the reaction, by a high susceptibility to failure and a wide ränge of errors; hence many study groups have been working to replace this chemical procedure with simple, quick and exact methods of analysis.
The first enzymatic processes were developed in 1972 (2) (3) (4) : these used cholesterol oxidase to convert cholesterol into cholestenone and H 2 O 2 , following alkaline saponification or enzymatic Splitting of the cholesterol ester. In the reaction known äs the 'catalase method' formaldehyde was formed from the H 2 O 2 with methanol in the presence of catalase; this formaldehyde. was converted with ammonium ions and acetylacetone into 3,5-diacetyl-l,4-dihydrolutidine. The resultant colour was measured in the 400 nm wavelength ränge (5, 6) .
By combining this with the process developed by Trinder, the Konversion of H 2 O 2 with phenol and 4-aminoantipyrine into a quinoneimine colour complex, the incubation and rection times of the enzymatic cholesterol determination could be markedly shortened and the practicability of the test was für-ther improved (7, 8) .
**
In comparison with the reference method (9, 10) these enzymatic processes showed on average 4-6% lower cholesterol values (11) , which suggests an incomplete Splitting of the cholesterol ester (12) (13) (14) . The testing of the new enzymatic cholesterol followed the program below:
1. Determination of precision within the series and from day to day using the pool of serum produced by the laboratory itself at three different levels of concentration. The determination of precision within the series was carried out by means of 20 determinations from one pool; the determination of day to day precision was in triple determinations ovcr 10 days.
2. The accuracy study was conducted in triple determinations on 5 days with 2 control samples of serum. The target values for the samples were 3.52 for Pj and 6.70 mmol/1 for ?2.
3. The linearity of measurement ränge study was carried out using a human serum with a high cholesterol concentration; this was mixed with a 9 g/l sodium Chloride solution in an 11-step dilution sequence and analysed in double determinations.
4. For comparison of methods, the determination procedures customarily used in the individual laboratories were used; these were predominantly mechanised methods.
Materials and Methods
The sample material was obtained from the laboratories of each of the participants. The control serum used for verification was provided by Boehringer Mannheim.
The final concentration of Substrates, enzymes and detergents are shown in Table 1 . The reference methods followed by the external laboratories were carried out in accordance with the published procedures (16, 17) .
Results and Discussion

Reaction kinetics
The participants in the trial monitored the course of the reaction of the test material with sera of different cholesterol concentrations over a period of 60 min- A dilution series consisting of several Steps was performcd from a human serum of a predetermined cholesterol concentration.
Linearity and ränge of measurement
To study the linearity ränge, all participants used human sera with a high cholesterol content diluted with 9 g/l sodium Chloride and analysed using various types of apparatus under different reaction and measurement conditions. As the results summarised in figure 2 show, the measurement ränge of the new enzymatic test produced linear results, without dilution of the sample, up to concentrations äs high äs 26 mmol/1.
Precision
The determination of precision within the series and from day to day was conducted in 3 concentration ranges and was characterised by figures for coeffl· cients of Variation. The data presented in tables 2 and 3 show coefficients of Variation of 0.6-2.2% for measurements within the series and 0. As this comparison of methods with commercially available enzymatic procedures and with reference methods has shown, higher cholesterol values are found with the new enzymatic test, which is conducted using an esterase isolated from a strain of Pseudomonas. This is correlated with improved hydrolysis of the ester, s confirmed in recent studies (15) .
Conlcusion
Investigations under external test conditions have led to the recommendation that this new enzymatic test, which has excellent transferability, be proposed s a candidate for a reference method, since the method is quick and simple to use and can be adopted immediately by any laboratory.
The trial participants have combined this recommendation with the requirement that the Monotest® Cholesterol High Performance be checked against the Trimary Reference Method' at intervals and on a batch unit basis, so that this test can then be put forward s a secondary reference method for routine laboratory purposes. 
